The crystals of a new chloroantimonate(III) with Ν,Ν-dimethylethylenediammonium cation, [(CH3)2NH ( 
INTRODUCTION
The ratio of monoprotonated organic cations to antimony(III) or bismuth(III) atoms in halogenoantimonates(III) and halogenobismuthates(III) described by the general formula RaM b X c (R-organic cation, M-Sb(III) or Bi(III), X-Cl, Br or I, a,b,c stoichiometric coefficients; c=3b+a) varies from 1/3 to 4/1 [1] [2] [3] . This leads to the formation of the great variety of anionic structures. The anionic sublattices of these salts are generally composed of [SbCl 6 ] 3 " octahedra and/or [SbCl 5 ] 2 " square pyramids. These polyhedra may exist as isolated units or are joined with each other forming more complicated forms, chains or layers.
Halogenoantimonantes(III) and halogenobismuthates(III) may be obtained in the reaction of organic amine and antimony(III) or bismuth(III) halide in the solution of appropriate solvent. The characteristic feature of this group of salts is that depending on conditions of synthesis and in particular the ratio of reactants, type of solvent, method of crystallization and even temperature one or more products of the general formula given above may be obtained [4] [5] [6] .
Intense studies showed in many members of this group numerous phase transitions to polar ferroelectric or pyrolectric phases. The phase transitions were found to be mainly connected with the dynamics of organic cations of an order-disorder type [1, 3, 7, 8] . The molecular motions inside the cationic sublattices are usually associated with changes in the hydrogen bonding schemes joining the organic and inorganic moieties.
Beside the examination of mechanisms of phase transitions, one of the major reasons for investigation of those salts, is to analyse their anionic sublattices, which typically differ in size and symmetry. The other is to study the hydrogen bonding interactions between anions and cations from the point of view of the polyhedral deformation of anionic units: [ 
MATERIALS AND METHODS

Preparation of bis(N,N-dimethylethylenediammonium) hexadecachlorotetraantimonate(III)
Ν,Ν-dimethylethylenediamine (> 98%), antimony trichloride (> 99%; both Merck-Schuchardt, Germany) and concentrated hydrochloric acid (35-38%, analytically pure; POCh, Poland) were the starting materials used for the synthesis of bis(N,N-dimethylethylenediammonium) hexadecachlorotetraantimonate(III). The crystals were obtained by dissolving antimony trichloride (4.56 g, 20 mmol) in a minimum of aqueous (ca. 20%) hydrochloric acid (ca. 12 ml). This solution was combined with Ν,Ν-dimethylethylenediamine (2.2 ml, 2 mmol). Concentrated hydrochloric acid was added until the white precipitate disappeared. The colourless, transparent X-ray quality crystals were grown by slow evaporation at room temperature.
' .
Crystal structure determination a T
At both temperatures measurements were performed on a Xcalibur CCD single crystal diffractometer with a graphite monochromated MoKa radiation. At 95 Κ the intensity data were collected on the diffractometer equipped with the Oxford Cryosystem cooler. The -scan technique was used with Δω=0.75° for one image. The hydrogen atoms were included using standard geometric criteria and constrained to distances of 0.96 Ä (C-H) and 0.90 A (N-H). In both structures the isotropic U-values of hydrogen atoms were taken with coefficients being 1.2 times larger than the respective parameters of atoms, to which they are bonded. The positions of hydrogen atoms were refined using a riding model.
The details of the data collection and refinement results are listed in Table 1 Displacement ellipsoids are plotted at the 50% probability level. 
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into account the large differences between opposite Sb-Cl distances and Cl-Sb-Cl angles we will treat the environments of Sb(III) atoms as square pyramidal. The presence of seven chloride atoms instead of six in the larger coordination geometry of each Sb(III) additionally confirms the assumed choice.
There are two antimony(III) and eight chloride atoms in the asymmetric part of the unit cell. They form two [SbCl 5 ] 2 " anions. In each of the square pyramid there are observed three sets of Sb-Cl bond lengths. The shortest are axial 2.364(2) for Sbl and 2.399(2) Ä for the Sb2. Out of two pairs of equatorial distances the longer are bridging (average 3.016(4) Ä for Sbl and 2.848(4) A for Sb2 polyhedron), whereas the shorter are the terminal ones located opposite bridging (average 2.427(4) and 2.476(4) Ä for Sbl and Sb2 pyramid, respectively).
The difference between the shortest axial Sb-Cl bond length and the longest equatorial is: 0.744(4) A for Sbl and 0.460(4) A for the Sb2 pyramid. The Cl-Sb-Cl angles involving CI atoms mutually cis to each other range from 80.48 (5) [24] . In this crystal the equatorial Sb-Cl bonds are: 2.598(3) and 2.605(3) A (average 2.602(6) A), while the axial Sb-Cl bond is significantly shorter, 2.346(4) A. The differences are: 0.018(6) and 0.053(6) A for the axial Sb-Cl bond lengths and 0.120 (14) 6 ] at 295 K. Displacement ellipsoids are plotted at the 50% probability level.
Symmetry code: (') -x+2, -y, -z.
There is one crystallographically non-equivalent Ν,Ν-dimethylethelenediammonium dication in the crystal structure. The geometry, bond lengths and bond angles, of the this cation are comparable to those found in related compounds [19, 26] . 
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(2) The second one is connected with the secondary deformation. The presence of asymmetric surroundings caused by the N-H...C1 and C-H...C1 hydrogen bond system, additionally distort [SbCl 5 ] " polyhedra by shifting CI atoms in the direction of positive charges located on organic cations.
In our earlier works, on decreasing temperature, we have noticed relatively significant changes in Sb-Cl bond lengths (0.049(2) Ä) and Cl-Sb-Cl angles (3.06(9)°) [27, 28] , Those differences are mainly related to the bridging chloride atoms. They well correlate with shortening of donor...acceptor distances, between the organic and inorganic sublattices, on decreasing temperature. The bridging chloride atoms form longer and at the same time weaker Sb-Cl bonds than the terminal ones. This is the reason why they are quite easy displaced, by the hydrogen bonds, in the direction of organic cations.
Besides the methyl and methylene groups Ν,Ν-dimethylethylenediammonium dication [(CH 3 )2NH(CH2)2NH3l has two, primary terminal -N + H 3 and tertiary -(CCC)N + H ammonium groups which are capable of creating Ν-H... CI hydrogen bonds. Table 4 presents the N-H...C1 and C-H...C1 hydrogen bonds geometries at 295 and 95 K. The strength of these hydrogen bonds at both temperatures are comparable. 
